Air pollution particles activate NF-kappaB on contact with airway epithelial cell surfaces.
Air pollution particles (PM) are known to elicit an acute inflammatory response in vivo that is mediated in part through PM-induced activation of the NF-kappaB signaling pathway. Many of the details of this process and particularly where in the cell it occurs are unclear. To determine whether contact of PM particles with an epithelial cell surface activates NF-kappaB, rat tracheal explants were exposed to Ottawa Urban Air Particles or iron-loaded fine TiO2, a model PM particle, for up to 2 h. During this period, there was no evidence of particle entry into the tracheal epithelial cells by light or electron microscopy, but both types of particle activated NF-kappaB as assayed by gel shifts. NF-kappaB activation could be inhibited by the active oxygen species scavenger, tetramethylthiourea; the redox-inactive metal chelator, deferoxamine; the Src inhibitor, PP2; and the epidermal growth factor (EGF) receptor inhibitor AG1478. An iron-containing citrate extract of both dusts also produced NF-kappaB activation. Both dusts and a citrate extract caused phosphorylation of the EGF receptor on tyrosine 845, an indicator of Src activity. We conclude that iron-containing PM particles can activate NF-kappaB via a pathway involving Src and the EGF receptor. This process does not require entry of particles into the airway epithelial cells but is dependent on the presence of iron and generation of active oxygen species by the dusts. These findings imply that even brief contact of PM with a pulmonary epithelial cell surface may produce deleterious effects in vivo.